マラッセ上皮遺残細胞における細胞増殖の特異性 by 倉重 圭史 et al.
北海道医療大学学術リポジトリ
マラッセ上皮遺残細胞における細胞増殖の特異性
著者 倉重 圭史, 村井 雄司, 首藤 かい, 村田 佳織, 山










倉重 圭史1），村井 雄司1），首藤 かい1），村田 佳織1），山﨑さや夏1），




Specific properties of the cell proliferation in epithelial rests of Malassez.
Yoshihito KURASHIGE1），Yuji MURAI1），Kai SHUDOU1），Kaori MURATA1），Sayaka YAMAZAKI1），
Yoshinobu HAYASHI1），Hiroki NAGAYASU2），Yoshihiro ABIKO3），Masato SAITOH1）
1）Division of Pediatric Dentistry, Department of Oral Growth and Development, School of Dentistry,
Health Sciences University of Hokkaido.
2）Division of Oral and Maxillofacial Surgery, Department of Human Biology and Pathophysiology,
Health Sciences University of Hokkaido．
3）Division of Oral Medicine and Pathology, Department of Human Biology and Pathophysiology,
Health Sciences University of Hokkaido.
Abstract
Fragments of Hertwig’s epithelial root sheath persist
in small clusters known as epithelial rests of Malassez
(ERM) in periodontal ligaments. These ERM cells are
unique epithelial cells that are present in periodontal
tissue throughout the life of organisms, and play a role
in the homeostasis of the periodontium through recipro-
cal interactions with other periodontal cells. However,
the function and cell proliferation properties of ERM
cells are not fully understood. This study investigated
whether ERM cells have cell growth capabilities and
primitive stem cell characteristics.
Undifferentiated epithelial markers and the G0 cell
cycle marker of ERM in vivo were identified by immu-
nohistochemical staining using anti-CK-19 and anti-
p27kip1 antibodies. The ERM cells were isolated from
porcine periodontal ligament and cultured in Dulbecco’s
Modified Eagles Medium with serum. Porcine gingival
epithelium (GE) cells were also cultured in the same
way as the ERM cells. The ability of the ERM cells to
proliferate was examined by a cell proliferation assay
using CyQUANT GR dye, which produces fluorescence
enhancement upon binding to cellular nucleic acids. Ex-
pressions of Nanog and Stat3 as pluripotent genes and
TERT as the catalytic components of telomerase were
observed in the ERM cells by RT-PCR.
As a result, localization of immunohistochemical
staining for p27kip1 and CK-19 were detected in the cy-
toplasm, but for GE both were negative. The cell
growth rates of the ERM cells were significantly higher
than the GE cells in vitro (p<0.05). The signal of the
catalytic components of the telomerase, TERT, in the
ERM cells was stronger than in the GE cells by RT-
PCR. The ERM cells were expressed as pluripotent
genes of Nanog and Stat3 by RT-PCR.
The results suggest that The ERM cells are unusual
cells that exhibit the immatureity and cell growth arrest
of ectoderm-derived epithelial cells. The ERM cells
may also have the properties of a unique stem cell
population.















とはない（Luan et al., 2006）．さらに，マラッセ上皮遺
残細胞は何らかの刺激により増殖を開始し，歯根嚢胞の
嚢胞裏層上皮や歯原性腫瘍などの由来となり，上皮幹細
胞の特性を持つとの報告もある（Lin et al. , 2006 ;
















al., 1998 ; Yamamoto et al., 1999）．
テロメアは，染色体の両末端に存在する部分で6塩基
（－TAAGGG－）の反復配列からなる12kbpの塩基配列
である（Blackburn, 2001 ; Blasco, 2005）．DNA複製の際
に約50～150bpずつ短縮し（Harley et al., 1990 ; Iwama et
al., 1998 ; Guan et al., 2007），テロメアサイズが5000bpに
近づくとサイクリン依存性キナーゼインヒビターなどの
遺伝子群が発現上昇することにより，細胞増殖を停止さ

































cam, Cambridge, UK）および抗ヒトCK-19mouse mono-





















































はAmpliTaq Gold DNA Polymerase（Applied Biosystems,
CA, USA）を用い，プロトコールに従って標的遺伝子の
増幅を行った．Nanog，Stat3およびTERTのプライマー
は表1に示す．TaKaRa PCR Thermal Cycler（タカラバ
イオ，滋賀）を用い，至適条件の下で反応・増幅させ




































Nanog sense : 5’-CCGAAGCATCCATTTCCAGCG-3’
anti-sense : 5’-GGTATTCTGTACTGGCTGAGCC-3’
Stat3 sense : 5’-GAAGGGTACATAATGGGCTTTATCAGT-3’
anti-sense : 5’-GGGTCTTACCGCTGATGTCCTT-3’
TERT sense : 5’-GAGGTGCACTGCGACTATGC-3’
anti-sense : 5’-AGACTGTTCACCTGCAGGTCC-3’
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表1 Stem cell makerの特異的primer配列
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性を示し（Demirkesen et al., 1995），リボソームに富み
未分化であることから毛隆起部細胞が幹細胞である可能



















御因子であり（Etienne-Manneville & Hall, 2002），Rhoサ
ブクラスの活性化の阻害は細胞分裂を抑制することがい
















2006 ; Kurashige et al., 2008）．生殖細胞や幹細胞はテロ
メアーゼ活性が高いため，細胞分裂を重ねてもテロメア




















まち分化を始めてしまう（Park et al., 2011）．LIFは幾つ
かのシグナル経路を介して，多能性を維持する転写因子
であるSox2，NanogおよびOct3／4を制御していると考え
られているが詳細は不明である（Griffiths et al., 2011）．
近年，LIFの非存在下でも，NanogあるいはStat3を過剰
発現することで，マウスES細胞の多能性を維持できる
ことが明らかになった（Guo et al., 2009 ; Guo & Smith,
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